Aim: To assess turnover intention among experienced nurses and explore the effects of work environment, job characteristics and work engagement on turnover intention.
| INTRODUCTION
The nursing shortage has become an urgent concern in Mainland China in recent years. The number of Registered Nurses in China was 3.24 million in 2015, representing a nurse-to-patient ratio of 2.36 nurses per 1,000 population (Ministry of Health of China, 2015) . This ratio is much lower than the 9.8 ratio in the United States and the average 4.45 ratio in middle-income countries (World Health Organization [WHO], 2011) . Furthermore, the situation is exacerbated by the high turnover rate of nurses and the surging demand for nursing services due to the growth and ageing of the population in China. Nurse turnover jeopardizes healthcare delivery in several ways. First, nurse turnover can negatively affect the morale and increase the workload of the remaining nurses, which may lead to further turnover (Gauci Borda & Norman, 1997) . In addition, high nurse turnover can have a negative effect on patient outcomes (Aiken et al., 2012; Hayes et al., 2012) . Finally, nurse turnover can increase costs because of reduced productivity and the need to recruit new nurses. The total cost of hiring a newly recruited nurse has been reported to be $15,825, on average and the cost of reduced productivity is estimated to range from $6,245 to $15,102 (Duffield, Roche, Homer, Buchan, & Dimitrelis, 2014; Waldman, Kelly, Arora, & Smith, 2004) .
Several recent studies report that the inclination of nurses to leave their jobs or the nursing profession might be higher among older nurses than younger nurses (Leone et al., 2015; Sawatzky & Enns, 2012) . Older nurses possess extensive clinical skills and practical experiences, and they are a valuable source of knowledge and role models for younger nurses. The cost of replacing an experienced nurse is also much higher than replacing a new nurse. It is obvious that high turnover among experienced nurses can have serious effects on the quality of care, the costs and the efficiency of hospitals. Accordingly, tailored strategies should be developed to tackle the problem of high turnover intention among older and experienced nursing staff. How to reduce nurse turnover and tackle the problem of nursing shortage has captured wide attention across the world.
However, previous research and retention strategies mainly focus on the general population or newly graduated nurses, whereas it is essential to attend to the needs of experienced nurses (Bishop, 2013) . Hence, this study aimed to describe turnover intention among experienced nurses and explore the effects of work environment, job characteristics and work engagement on turnover intention.
| Background
The job demands-resources (JD-R) model describes two underlying different psychological processes that occur in workplace and have critical effect on employees' well-being. The first is a motivational process, which results from access to adequate job resources and leads to work engagement and positive job outcomes, such as low turnover and high performance. The second is a health impairment process, which follows from excessive job demands and results in burnout and health problems (Schaufeli & Bakker, 2004) . This study mainly focused on the motivational process and used the JD-R model as lens to link the relationships among work environment, job characteristics, work engagement and turnover intention and proposed the theoretical model shown in Figure 1.
| Work engagement and turnover intention
This study considers nurse engagement as work engagement, which is defined as a positive work-related state of mind that is characterized by feelings of vigour, dedication and absorption. Vigour is defined as a high level of energy and mental resilience while working, along with a willingness to invest efforts in work and persistence when facing with difficulties. Dedication refers to being deeply involved in one's work with a sense of significance, enthusiasm, inspiration and challenge. Absorption is characterized by a thorough interest and immersion in work, so that the sense of time is lost (Schaufeli & Bakker, 2004) . According to the JD-R model, engaged employees have high levels of energy and are often enthusiastic about their work as well as fully immersed in their job, which Why is this research needed?
• Experienced nurses are valuable hospital resources, but few retention strategies are aimed at them.
• The job demands-resources model proposes mechanisms on how work environment, job characteristics and work engagement affect the turnover intention of nurses.
What are the key findings?
• The turnover intention of experienced nurses in China was found to be high.
• Work engagement fully mediated the effect of job characteristics on turnover intention and partially mediated the effect of work environment on turnover intention.
• Job characteristics and work environment were positively correlated, which was not an element of the job demands-resources model that we tested.
How should the findings be used to influence research and practice?
• The findings confirm the intrinsic and extrinsic motivators on work engagement posited by the job demandsresources model in nursing populations.
• Future studies should examine the dual mechanisms of work environment on turnover intention through work engagement and burnout and the possible relationships among job resources.
• The results provide support for theory-driven interventions to address the nursing shortage and high turnover intention among experienced nurses.
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| 1333 subsequently enhance positive person-level performance and organization-level performance (Bakker & Demerouti, 2007) . A growing body of research in various disciplines has further demonstrated the association of work engagement with personal and organizational outcomes, including job satisfaction (Giallonardo, Wong, & Iwasiw, 2010) , turnover intention (Sawatzky & Enns, 2012; Walker & Campbell, 2013 ) and work effectiveness (Laschinger, Wilk, Cho, & Greco, 2009 ). We, therefore, proposed Hypothesis 1 (Table 1 ).
| Work environment, job characteristics and work engagement
The JD-R model posits that work engagement is fostered by job resources because they play an intrinsic motivational role by stimulating employees' growth, learning and development, and playing an extrinsic motivational role because they are instrumental in achieving work goals (Bakker & Demerouti, 2007) . The intrinsic motivational process is triggered by job characteristics. Every job has a specific motivational potential that depends on the presence of five core job characteristics, namely skill variety, task identity, task significance, autonomy, and feedback. The five job characteristics enhance job attitudes by shaping three critical psychological states: an experience of job meaningfulness, a sense of responsibility for work outcomes and knowledge of work results (Oldham & Hackman, 1981) . The extrinsic motivational process highlights the importance of a supportive work environment that offers various resources to foster employees' willingness to dedicate their efforts and abilities to job tasks. Aiken, Clarke, and Sloane (2002) There is an extensive body of hospital-based research showing that work environment is linked to turnover intention among nurses (Leone et al., 2015; Sawatzky & Enns, 2012) . Although the relationship of work environment and turnover intention has been widely investigated, the mechanism underlying this association has been explored far less. To date, the five job characteristics and their out- This means job characteristics and work environment may influence turnover intention via the mediation of work engagement. Previous studies showed that work environment and job characteristics could predict work engagement (Laschinger et al., 2009; Sullivan Havens et al., 2013) , which reflected the motivational process. In addition, the study by Sawatzky and Enns (2012) found an effect of work engagement on turnover intention. Furthermore, a recent study by Santos, Chambel, and Castanheira (2015) demonstrated that work engagement served as a mechanism linking job characteristics and affective organizational commitment. Hence, we expected that work engagement would mediate the effects of work environment and job characteristics on turnover intention. Thus, we proposed a partial mediation model ( Figure 1 ) and Hypothesis 4-7 (Table 1) .
| THE STUDY

| Aims
This study aimed to describe turnover intention among experienced nurses and explore the effects of work environment, job characteristics and work engagement on turnover intention.
| Research hypotheses
We formulated seven hypotheses (Table 1 ) with the guidance of the proposed theoretical model.
| Design
The study was conducted in Beijing using a descriptive, cross-sectional survey design.
| Participants
Participants were sampled through a two-stage sampling method.
First, purposeful sampling was used to select seven hospitals, which were all tertiary public hospitals with more than 500 beds. Second, random cluster sampling was used to select study participants.
According to the total number of nurses in the hospitals, 10 to 15 units were randomly sampled based on a list of all the units. To be eligible for participation, the nurse had to: (1) have a Registered Nurse license; (2) be employed for at least 5 years; and (3) be currently working as full-time staff.
Although there are no common methods to calculate the sample size for testing structural equation models (SEM), Klien (2005) suggests that a sample size of 200 or more is required to yield stable estimates. Fritz and Mackinnon (2007) proposed a sample size of 560 to estimate mediation effects using bootstrapping. Hence, the required sample size was proposed to be 600 in this study.
| Data collection
After receiving institutional review board (IRB) approval, the investigators contacted the nursing leaders of the sampled hospitals to explain the study's procedures and determine the date of the survey.
Then, a written paper notice was delivered to the sampled units, which explained the aim of the study and the principles of voluntary and anonymous participation. The study staff (trained graduate nursing students) went to the units to distribute the survey packets to participants who consented to be in the study. Considering an estimated non-response rate of 30%, 900 questionnaires were distributed, of which 812 were returned and 778 were valid, yielding a valid response rate of 86.4%.
| Instruments
Farh's turnover intention scale (Farh, Tsui, Xin, & Cheng, 1998 ) was used to measure participants' turnover intention. Participants rated their agreement with items, such as "I often consider resigning from my current job," on a 5-point Likert scale. Items were averaged to compute a composite score. Nurses with scores less than 3 were categorized as having low turnover intention, while those scored greater than 3 were categorized as having high turnover intention.
The Cronbach's alpha of the scale was 0.81 (Tu, Kong, & Zhang, 2013) .
A Chinese version of the Utrecht Work Engagement Scale (C-UWES) was used to measure work engagement, which included three subscales: vigour, dedication and absorption (Zhang & Gan, 2005) . UWES contained 17 items with each item rated on a 7-point Likert scale and higher scores representing greater engagement. The scale was translated and back translated from English to Chinese by the professional translators and bilingual researchers. The original UWES, which had been widely used, showed high convergent and divergent validity and reliability (Bakker & Demerouti, 2007) . The internal consistency of C-UWES was consistently reported to be 0.70 or above (Zhang & Gan, 2005) .
A Chinese version of the Job Diagnostic Survey (C-JDS) was used to measure nurses' perception on their job characteristics, which included five dimensions: skill variety, task identity, task significance, autonomy and job feedback (Dail & Yang, 2004) . JDS was composed of 15 items (three items per subscale) that were measured on a 5-point Likert scale with higher scores indicating higher motivational job characteristics. A double translation procedure was used to translate the original JDS into the Chinese language. The original scale possessed acceptable levels of validity and reliability (Dail & Yang, 2004) , and the intern reliability of C-JDS was reported to be high with Cronbach's a = 0.94 (Meng, Song, Sun, & Wang, 2011) . 
| Ethical considerations
Research Ethics Committee approval was obtained from IRB of Peking University (No. IRB0001052-17027). The participants were informed that involvement was completely voluntary and anonymous.
| Data analysis
The SPSS 22.0 software package was used for descriptive analysis and correlation analysis, and AMOS 22.0 software package was used for SEM in this study. SEM is a set of statistical techniques that combines regression analysis, path analysis and factor analysis, which simultaneously tests the relationships between indicators and latent variables and among the latent variables themselves. It offers more reliable and more flexible estimations than traditional multivariate techniques. Goodness-of-fit indices are used to evaluate the quality of model fit through comparing differences between the sample data set covariance matrix and the structural equation model's theoretical covariance matric structures (Iacobucci, 2010; Wu, 2010) .
In this study, the hypotheses were analysed through SEM procedures, with: (1) the dimension scores for work engagement, job characteristics and work environment and the item scores for turnover intention as measurement variables and (2) the composite scores as latent variables. The maximum likelihood method was used in this study to estimate the covariance matrix, and the bias-corrected percentile bootstrap test was used to test direct and indirect effects with 2,000 bootstrap samples. In addition, cross-validation was used to deal with post hoc model fitting issues, and Byrne's invariance testing strategy was used to cross-validate the model with the v 2 difference test (Byrne, 2010; Wu, 2010) .
A combination set of fit indices was used to assess the model fit, including the chi-square, the chi-square/degrees of freedom ratio 
| Validity and reliability
The original hypothetical model (Figure 1 ) proposed in this study included paths reflecting the theoretical expectations derived from the JD-R model and previous empirical results. We used SEM to examine the whole model. The analyses showed the model fit indices did not achieve acceptable levels and the direct path of job characteristics to turnover intention was not significant (b = À0.05, p > .05). Hence, we revised the model: (1) removing the direct path of job characteristics; and (2) adding the correlation path between work environment and job characteristics, based on the suggested modification indices and empirical evidence (Rafferty, Ball, & Aiken, 2001 ). Recognizing that the revisions could cause the results to be sample specific, the sample was randomly divided into a calibration sample (n = 392) and a validation sample (n = 386), using Byrne 
| RESULTS
| Descriptive results
There was a total of 778 valid questionnaires; 720 participants were female (98.0%) with an average age of 36.35 (SD 7.83). The sample was reasonably well-balanced with respect to tenure: 34.8% of participants worked more than 20 years, followed by 34.4% who worked 10-19 years and 30.7% who worked less than 10 years.
Most of the participants were married (83.9%), were permanent employees (84.8%) and held a Bachelors degree or higher (57.6%).
They worked on various units, including the surgical department (27.0%), medical department (19.8%), intensive care unit (17.5%), operating room (14.1%), emergency room (12.9%) and the outpatient clinic (8.7%). Table 2 The results regarding job characteristics indicated that they had a significant indirect effect on turnover intension (b = À0.14, p < .05) and a significant direct effect on work engagement (b = 0.47, p < .01), but its direct effect on turnover intention was not significant. As mentioned above, this meant motivational job characteristics were positively related to higher work engagement and lower turnover intention and work engagement fully mediated the relationship between job characteristics and turnover intention. These results supported Hypotheses 3 and 5, but not Hypothesis 7, which should be rejected.
| Hypothesis testing
| DISCUSSION
The purpose of this study was to explore the state of turnover intention among experienced nurses in China and examine the effects and the pathways of work environment, job characteristics and work engagement on turnover intention. To our knowledge, this is the first study to examine the relationships among these four vari- | 1337 environment, job characteristics and work engagement affect turnover intention. Based on the JD-R model and previous research, we proposed a theoretical framework and specific hypotheses.
The results showed that 35.9% of experienced nurses had a high level of turnover intention, which was in line with the results from other countries (Leone et al., 2015; Sawatzky & Enns, 2012) . Hence, there was a general problem regarding the relatively high levels of turnover intention among experienced nurses. The findings also showed that work environment had a significant direct effect on turnover intention and a significant indirect effect on turnover intention via work engagement. In addition, a significant indirect effect of job characteristics on turnover intention via work engagement was found, although the direct effect of job characteristics on turnover intention was not significant. The findings were generally consistent with the proposed theoretical framework of the study and supported all the study's hypotheses except Hypothesis 7. These results had important theoretical and practical implications.
| Theoretical implications
This study yielded some meaningful theoretical findings. The most interesting findings were about job characteristics, which received little attention in previous nursing research. The results found that the association of job characteristics with turnover intention was fully mediated by work engagement. The full-mediation model fitted well within the framework of the JD-R model, which featured work engagement as the key mediator in the intrinsic motivational processes linking job characteristics to positive outcomes (Bakker & Demerouti, 2007) . The full-mediation effect indicated that work engagement was necessary for nurses to transfer the benefits of motivational job characteristics to their intention to stay in their job.
Though the results also confirmed the effect of work environment on turnover intention, this association was only partially mediated by work engagement and the direct effect was much larger than the indirect effect. Thus, the results only provided partial support for the premise of the JD-R model that the work environment was involved in extrinsic motivational processes; hence, there might be other important mechanisms that explained the pathway from work environment to turnover intention. Several previous researches That a 95% bias-corrected bootstrap confidence interval does not include zero means significant effects.
reported that supportive work environment was related to low nurse burnout and in turn leaded to positive outcomes (e.g. low intention to leave) (Van Bogaert, Meulemans, Clarke, Vermeyen, & Van de Heyning, 2009; Van Bogaert et al., 2013) , which was in line with the assumption that job resources might buffer the impact of job demands on stress reaction and hence reduce burnout (Bakker & Demerouti, 2007) . Accordingly, work environment may act as a motivational factor to enhance positive psychological states (e.g. work engagement) as well as a protective factor to reduce negative states (e.g. burnout). Future research is needed to confirm these dual mechanisms and the possibility of other mediators between work environment and turnover intention.
Additionally, the final model indicated that there was a positive relationship between job characteristics and work environment.
Although the relationship between job resources was not described in the JD-R model, the modified job characteristics framework (Oldham & Hackman, 1981) proposed that some features of work environment might influence employees' perceptions of job characteristics. The relationship was also supported by two studies in the nursing literature. A study by Tummers, Van Merode, and Landeweerd (2002) revealed that the degree of decision-making authority at the organizational level influenced a sense of autonomy and a study by Rafferty et al. (2001) found that autonomy played a central role in the nurse-physician relationship. Hence, it is suggested for future studies to prove the relationship between job characteristics and work environment and examine that work environment may work as a moderator of the relationships between job characteristics and work engagement.
In sum, this study furthered our knowledge by showing that work environment and job characteristics could have an impact on turnover intention via work engagement, and it lent empirical support for the intrinsic and extrinsic motivational processes posited in the JD-R model. It also suggested that future studies should explore other mediators that may link work environment to turnover intention and examine the relationships among job resources.
| Practical implications
The findings of this study provided some support for the applicability of the JD-R model to experienced nurses in the context of Asian culture. In light of the finding that the final model, including job characteristics, work environment and work engagement, explained 50% of the variance in experienced nurses' turnover intention, it is clearly essential for mangers to reduce the turnover intention of experienced nurses through tailored strategies to improve their work environment, enhance the motivational quality of job characteristics and promote nurses' engagement.
Furthermore, the results showed that job characteristics influenced turnover intention, indirectly via work engagement rather than directly. In other words, employees must be engaged by motivational job characteristics to translate them into a low intention to leave.
Thus, mangers should fulfil nurses' needs for learning, growth and development by redesigning nursing work to foster their engagement that subsequently keeps them in clinical practice. Considering that autonomy was rated as the lowest job characteristic by experienced nurses (Table 2) , managers should increase job autonomy to foster the sense of responsibility and meaningfulness that nurses find in their work. Autonomy is a threshold issue in nursing practice. As experienced nurses may have a high need for autonomy, nurse managers could enhance their perception of autonomy by empowering them to determine the 4-T's of task, time, technique and team (Pink, 2009 ).
Last but not least, based on our results (1) that the work environment contributed to both nurse engagement and turnover intention and (2) that the total effect of work environment on turnover intention was stronger than the effects of the other two independent variables in this study, it was extremely important to provide experienced nurses with adequate environmental resources to help them feel engaged and thereby reduce their intention to leave. Given that experienced nurses were the least satisfied with nurses' participation in hospital affairs (Table 2) , mangers should allow experienced nurses to be involved in organizational decisions about policies and practices, which also was a commonly recognized characteristic of a supportive and effective administration (Lake, 2007) .
Taken together, the findings of this study underscored the importance for nurse mangers to foster nurse engagement and reduce turnover intention through enhancing the motivational quality of job characteristics and creating a healthy work environment, especially in terms of autonomy and participation in hospital affairs.
| Limitations
Some limitations of our study must be acknowledged. First, this study used the self-report method and common method variance could bias our results. However, Harman's single-factor test (Podsakoff, Mackenzie, Lee, & Podsakoff, 2003) was used and it revealed that common variance was not a serious deficiency of this study. In addition, despite a large sample from seven hospitals, the data we obtained were only from tertiary public hospitals, so it would be interesting to replicate this study with a more diverse sample.
Finally, this study used a cross-sectional design, which did not allow an examination of causal relationships; hence, longitudinal studies would be needed to confirm our findings and examine causal relationships among the variables.
| CONCLUSION
Our results provided support for the links between work environment, job characteristics and turnover intention, which were partially and fully mediated by work engagement, which leaded to theory-driven interventions to address the nursing shortage and high turnover intention among experienced nurses. Nursing leaders have suggested ways to retain experienced nurses by developing strategies to promote wok engagement through creating a supportive work WAN ET AL.
environment and enhancing job characteristics, especially in terms of participation in hospital affaires and autonomy. Accordingly, a selfgovernance model should be adopted to provide experienced nurses with the opportunity and responsibility to (1) develop their work schedule; (2) exert authority over the content and context of nursing care through input into policies, practices and nursing protocols; and (3) provide input into hiring decisions (Hess, 2004) , which is beneficial to enhance nurses' perception of autonomy and being involved in hospital affairs decision.
This research confirmed the intrinsic motivation effect of job characteristics and the extrinsic motivation effect of work environment on work engagement and turnover intention. Future research is recommended to construct a complex model to examine the dual mechanism of work environment on turnover intention via work engagement and burnout, the possible relationships among job resources and the interaction of job demands and job resources.
